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的相关实验室检查。本课题分析了 52 例 HIV 阴性的神经梅毒患者外周血淋巴细
胞亚群及 CSF 常规、生化、免疫实验室指标的变化，通过兔感染模型，分析经
Tp 感染后，新西兰兔血清 RPR、TPPA、CSF 常规及生化指标随感染时间不同的
变化情况。探讨神经梅毒患者细胞免疫和体液免疫相关实验室指标对临床的应用




淋巴细胞数量升高，NK 细胞数量下降。CD3+CD8+T 淋巴细胞和 NK 细胞在不同
临床阶段神经梅毒患者及健康体检者间的含量变化均具有统计学差异。CSF 白细
胞（WBC）、CSF 蛋白、CSF 白蛋白、白蛋白商、CSF IgG、CSF IgA、IgG 指数
和 IgA 指数的升高，CSF 乳酸脱氢酶（LDH）的降低都与神经梅毒的进展密切
相关。与 Nichols 标准株相比，临床分离的野生株感染新西兰兔引起的免疫反应
较弱。临床不同来源的 Tp 野生株感染新西兰兔，导致新西兰兔的 CSF WBC、



















Neurosyphilis (NS) is caused by Treponema pallidum subspecies pallidum, 
which can affect the central nervous system during any stage of the disease. There is 
no standard diagnostic method for NS because of its wide range of clinical symptoms, 
so it is easy to be misdiagnosed or fails to be examined. It is of very importance for 
early diagnosis of NS. So far, diagnosis is usually made based on the combination of 
the history, clinical signs and symptoms, syphilitic serologic and cerebrospinal fluid 
(CSF) tests. We conducted a case control study of 52 hospitalized NS patients 
negative for human immunodeficiency virus (HIV). In order to expore the effect of 
humoral inmunity and cellular immunity on the disease prognosis, we analyze the 
change of peripheral blood lymphocyte subsets and CSF routine, biochemistry and 
immunity index of these NS patients. what’s more, by establishing the rabbit animal 
model, we studied how Tp affect the CSF RPR, TPPA, routine and biochemistry 
index in the course of infection. Our results showed that the number of CD3+T 
lymphocytes and CD3+CD4+T lymphocytes was lowest in the early NS patients in 
which inflammatory reaction was most serious. The largest ratio of 
CD3+CD4+/CD3+CD8+ reflected immunity imbalance in early NS patients bodys. The 
increased CD3+CD8+T lymphocytes number and decreased NK cells number were 
consistent with the development of NS. The concentrations of CSF white blood cell 
(WBC)、CSF Protein、CSF albumin、albumin quotient、CSF IgG、CSF IgA、IgG 
index and IgA index were significantly elevated in the NS patients than in the control 
subjects. However, the CSF lactic dehydrogenase (LDH) concentrations were lower. 
The sensitivity of NS diagnosis could be significantly increased by combining the IgA 
index, the CSF LDH, the CSF WBC and the albumin quotient, which can predict NS. 
In addition, the wild strain caused weaker immune response than Nichols strain. After 
the rabbit infected with Tp wild strain from different clinical sources, the change of 















inflammatory response. In the course of inflammatory response, the level of CSF 
indexes kept increasing till it reached the maximum and then gradually decreased 
which was similar with CSF related indexes of NS patients from different clinical 
stages The syphilitic serologic and CSF tests are very important for diagnosing and 
monitoring of NS. 
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缩写 全称（英文） 全称（中文） 
Tp Treponema pallidum 梅毒螺旋体 
NS Neurosyphilis 神经梅毒 
CSF Cerebrospinal fluid 脑脊液 
RPR Rapid plasma reagin test 快速血浆反应素环状卡片试验 
TPPA Treponema pallidum particle assay 梅毒螺旋体明胶颗粒凝集试验 
STD Sexually transmitted disease 性传播性疾病 
NK Natural killer 自然杀伤细胞 
WBC White blood cell 白细胞 
LDH Lactic dehydrogenase 乳酸脱氢酶 
Tpr Treponema pallidum repeat  梅毒螺旋体重复基因 
CDC Centers for Disease Control 疾病控制中心 
VDRL Venereal disease research 
laboratory 
性病研究室试验 
TRUST Toluidine Red Unheated Serum 
Test 
甲苯胺红不加热血清试验 
FTA-ABS Fluorescent treponemal antibody 
absorption test 
荧光密螺旋体病抗体吸收试验 
CNS Central Nervous System 中枢神经系统 
MRI Magnetic Resonance Imaging 核磁共振成像 
Th Helper T cell 辅助性 T 细胞 
Ts Suppressor T cell 抑制性 T 细胞 
DTH Delayed type hypersensitivity 迟发型超敏反应 
CTL Cytotoxic T lymphocyte 杀伤性 T 细胞 































































二期患者的脑脊液接种动物后可分离到 Tp[13]，说明在感染早期 Tp 就可以入侵神
经系统。 
神经梅毒的严重程度与脑脊液中病原体的数量无关，有神经梅毒症状的患者









蛋白。Tp 存在一个多样性的 TprK 序列，且易发生抗原变异，Tp 在抵抗 初的

























1998 年美国疾病控制中心（Centers for Disease Control，CDC）提出了神经
梅毒诊疗指导[23]，后来虽经过 2006 年、2010 年两次修定，但神经梅毒实验室诊
断研究也并无新的进展[24, 25]。欧洲 CDC 梅毒诊疗指南也将 CSF 性病研究室试验
（VDRL）、CSF 梅毒螺旋体颗粒凝集试验（TPPA）、荧光密螺旋体病抗体吸收
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